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Abstract

Objectives To evaluate the usefulness of self-rated health
(SRH) as a comprehensive indicator of lifestyle-related
health status by examining the relationships between SRH
and: (1) history of cancer and cardiovascular disease; (2)
treatment of hypertension, diabetes, and dyslipidemia; (3)
abnormalities in clinical parameters including blood pres-
sure, fasting glucose, and lipids; and (4) lifestyle habits.
Methods 3744 health-check examinees at Tokai Univer-
sity Hachioji Hospital seen between April 2009 and March
2010 were enrolled. SRH was graded as “good,” “rela-
tively good,” “relatively poor,” or “poor.” For statistical
comparison, the differences among “healthy” (=good),
“relatively healthy” (=relatively good), and “unhealthy”
(=relatively poor plus poor) groups were examined. Man-
tel-Haenszel odds ratios were calculated to remove the
confounding effect of age, using the healthy group as the
reference. The Mantel-extension method was used as a
trend test.

Results 1049 subjects rated their health as good, 2194 as
relatively good, 428 as relatively poor, and 73 as poor. The
prevalence of all diseases showed significant odds ratios
and trends as SRH deteriorated. Obesity, blood pressure,
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glucose metabolism, and lipids deteriorated significantly as
SRH became poorer, and a trend was observed in all
parameters. Weight change, exercise, smoking, and rest
showed significant odds ratios and trends as SRH
deteriorated.

Conclusion SRH appears useful as a comprehensive
indicator of lifestyle-related health status.

Keywords Self-rated health - Lifestyle-related disease -
Health status - Indicator - Health examination

Introduction

There are various health indicators, including mortality,
morbidity, medical examination abnormalities, lifestyle
habits, medical expenses, activities of daily living (ADL),
and quality of life (QOL). For health-check examinees in
Japan, morbidity, medical examination abnormalities, and
lifestyle habits are often used to evaluate their health status.
However, the combined use of multiple indicators some-
times makes it difficult to assess their overall health. It
would be of great use for not only individual but also
populational health management if a comprehensive indi-
cator of lifestyle-related health status were to be identified.

Self-rated health (SRH) is a single health measure based
on subjective assessment of health status, and it has been
preferentially used in social science research. SRH serves
as an independent predictor of mortality, even after con-
trolling for age, sex, and other demographic variables. Poor
SRH is significantly related to increased mortality due to
cardiovascular disease and cancer [1]. It has been reported
that the causes of death that show a strong association with
SRH are diabetes, infectious and respiratory diseases, and
multiple causes, while heart disease, stroke, and cancer
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have a moderately strong association with SRH [2].
However, there have been few reports on the relationships
between SRH and objective health indicators such as the
prevalence of lifestyle-related diseases and abnormalities
in clinical parameters.

In the present study, the usefulness of SRH as a com-
prehensive indicator of lifestyle-related health status was
evaluated by examining the relationships between SRH
and: (1) history of cancer and cardiovascular disease; (2)
treatment of hypertension, diabetes, and dyslipidemia; (3)
abnormalities in clinical parameters including blood pres-
sure, fasting glucose, and lipids; and (4) lifestyle habits.

Methods
Study population

A total of 3744 subjects aged >20 years (2074 men and
1670 women, mean age 50.7 £ 11.9 years) who underwent
health examinations at Tokai University Hachioji Hospital
between April 2009 and March 2010 was sequentially
enrolled in this study. Verbal consent was obtained from
the subjects to use their health records for analysis. The
present study was cross-sectional in design and was
approved by The Ethics Committee of Tokai University
School of Medicine and complied with the Helsinki
Declaration.

Questionnaire survey

SRH was assessed by asking “How do you feel about your
health status?” using a self-administered questionnaire, and
graded into one of four categories: “good,” “relatively
good,” “relatively poor,” and “poor.” SRH was included
in the questionnaire for routine health-check examinations,
and all the subjects answered the questionnaire. Medical
history was surveyed using self-administered question-
naires and interviews by nurses. The subjects with a history
of cancer included those who had a present (currently
treated or regularly followed-up) and/or past history of
cancer. The other medical history and lifestyle habits were
surveyed based on the questionnaire developed for a spe-
cific health examination and health guidance [3] (Supple-
mentary Table 1). Alcohol consumption was surveyed by
asking how many units of sake were drunk in a day, with
1 unit (180 ml) of sake considered equal to 25 g of alcohol.
Undesirable lifestyle habits were regarded as risks.

Measurements

Anthropometric measurements and blood sampling were
carried out after overnight fasting. All measurements were
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included in the routine health-check examinations. Waist
circumference (WC) was assessed at the end of expiration,
measuring the minimum circumference at the level of the
umbilicus to the nearest 0.1 cm. Blood pressure of the right
upper arm was measured with the subject seated. Fasting
serum immunoreactive insulin (IRI) was measured by
fluorescence-enzyme immunoassay (ST AIA-PACK IRI;
Toso, Tokyo, Japan). Homeostasis model assessment of
insulin resistance (HOMA-IR) was calculated as: fasting
plasma glucose (FPG) (in mg/dl) x IRI (in pU/ml)/405 [4].
HOMA-IR >2.5 was used to identify insulin resistance in
this study, according to the reference interval of HOMA-IR
which we recently determined following the stringent C28-
A3 document from the Clinical and Laboratory Standards
Institute using 2153 healthy Japanese subjects [5]. Serum
lipid levels were measured enzymatically. Liver enzymes
were measured following the standardized procedure of the
Japan Society of Clinical Chemistry. The presence of fatty
liver was detected by ultrasonography.

Statistics

Data are expressed as mean = SD. SPSS Statistics (ver-
sion 19.0; SPSS Inc., Chicago, IL, USA) was used for the
statistical analyses. For statistical comparison, the differ-
ences among “healthy” (=good), “relatively healthy”
(=relatively good), and “unhealthy” (=relatively poor plus
poor) groups were examined, because very few subjects
rated their health as poor. Statistical significance for
comparisons of clinical parameters among the groups was
determined using Bonferroni’s multiple-comparison tests.
If the values showed no interaction with age, analysis of
covariance was performed with Bonferroni’s post hoc test
including age as a covariate. The odds ratios and 95 %
confidence intervals for the “relatively healthy” and
“unhealthy” groups were calculated using the “healthy”
group as the reference. Mantel-Haenszel odds ratios were
calculated to remove the confounding effect of age. The
Mantel-extension method was used as a trend test [6]. All
p values were two-tailed, and p < 0.05 was considered
significant.

Results
Prevalence of lifestyle-related diseases

A total of 1049 subjects (28.0 %) rated their health as
good, 2194 subjects (58.6 %) as relatively good, 428 sub-
jects (11.5 %) as relatively poor, and 73 subjects (1.9 %) as
poor. The clinical characteristics of the “healthy” (=good),
“relatively healthy” (=relatively good), and “unhealthy”
(=relatively poor plus poor) groups were compared.
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The prevalence of diseases by SRH status with age
adjustment is presented in Table 1. There were no subjects
with chronic renal failure. A significant increase in the
prevalence of all diseases was associated with a lower
SRH, and a trend was observed as SRH deteriorated.

Abnormalities in clinical parameters

Table 2 presents the laboratory data of the three groups by
SRH status. There was no difference in the male percent-
age among the groups: 603 men (57.5 %) in the healthy
group, 1190 men (54.2 %) in the relatively healthy group,

and 240 men (55.9 %) in the unhealthy group. The average
age was significantly higher in the unhealthy group, fol-
lowed by the relatively healthy group and the healthy
group. FPG, HOMA-IR, and high-density lipoprotein
cholesterol (HDL-C) showed no interaction with age, and
were compared adjusted by age. As SRH deteriorated, WC,
FPG, HOMA-IR, triglycerides (TG), and alanine amino-
transferase (ALT) increased significantly, and HDL-C
decreased significantly. Blood pressure and low-density
lipoprotein  cholesterol (LDL-C) were significantly
increased in the relatively healthy and unhealthy groups
compared with the healthy group. Body mass index (BMI)

Table 1 Disease prevalence by self-rated health status (3744 subjects who underwent health examinations at Tokai University Hachioji Hospital

between April 2009 and March 2010)

Healthy Relatively healthy Unhealthy Trend

n (%) n (%) OR 95 % CI n (%) OR 95 % CI P
Cancer” 12 (1) 73 (3) 2.70 1.50-4.88 27 (5) 393 2.08-7.42 <0.001
Stroke® 10 (1) 62 (3) 2.717 1.44-5.34 26 (5) 4.83 2.40-9.71 <0.001
Coronary heart disease® 17 (2) 81 (4) 2.14 1.27-3.60 57 (11) 6.77 4.09-11.21 <0.001
Hypertension® 66 (6) 320 (15) 2.40 1.81-3.18 124 (25) 4.38 3.18-6.05 <0.001
Diabetes® 10 (1) 73 (3) 3.29 2.82-10.28 31 (6) 5.38 2.82-10.28 <0.001
Dyslipidemia® 60 (6) 194 (9) 1.45 1.06-1.97 67 (13) 2.09 1.45-3.01 <0.001

The odds ratios were age-adjusted by Mantel-Haenszel method. The Mantel-extension method was used as a trend test

OR odds ratio, CI confidence interval
? Present and past history
® Past history

¢ Currently on treatment

Table 2 Subjects’ laboratory data by self-rated health status (3744 subjects who underwent health examinations at Tokai University Hachioji

Hospital between April 2009 and March 2010)

Healthy Relatively healthy Unhealthy
Age (years) 489 4+ 11.9 51.1 £ 11.6%* 53.1 + 12.4%% #
BMI (kg/m?) 226 £29 229 £33 233 4 4.0+ *
WC (cm) 813 £ 8.7 82.6 £ 9.1%* 83.9 &+ 10.7%% *
SBP (mmHg) 114.7 £+ 16.6 117.4 &+ 16.8%* 118.9 £ 17.6%*
DBP (mmHg) 722 £ 12.0 73.9 &+ 12.2%* 74.6 £ 13.0%*
FPG (mg/dl) 979 £ 123 101.5 £ 17.2%%* 104.8 + 23.0%% #
HOMA-IR 1.36 £ 0.94 1.62 £ 1.25%% 2.03 4 2.14%% #
LDL-C (mg/dl) 119.0 £+ 30.8 123.7 £ 31.6%* 123.3 £ 31.2%
HDL-C (mg/dl) 65.3 £ 16.2 63.6 £ 16.4* 61.4 + 16.8%% #
TG (mg/dl) 94.8 + 58.4 104.9 & 69.7+* 115.3 & 73.0%% #
ALT dun) 20.7 £ 12.4 23.4 £ 17.3%* 26.2 4 20.4%% **
y»-GT (IU/N) 33.0 £42.8 373 £51.7 40.1 £ 47.8*

SBP systolic blood pressure, DBP diastolic blood pressure
Data are mean + SD

Statistical significance was determined using Bonferroni’s multiple-comparison tests. FPG, HOMA-IR, and HDL-C were compared adjusted by

age
* p <0.05, ** p < 0.01 compared with the healthy group
# p <0.05, ¥p < 0.01 compared with the relatively healthy group
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Table 3 Clinical parameter abnormalities by self-rated health status (3744 subjects who underwent health examinations at Tokai University

Hachioji Hospital between April 2009 and March 2010)

Healthy Relatively healthy Unhealthy Trend

n (%) n (%) OR 95 % CI n (%) OR 95 % CI p
BMI >25 kg/m* 209 (20) 509 (23) 1.20 1.00-1.43 154 (31) 1.76 1.38-2.24 <0.001
WC abnormality® 300 (29) 721 (33) 1.17 0.99-1.38 186 (37) 1.37 1.09-1.71 <0.01
SBP >130 mmHg 191 (9) 512 (23) 1.23 1.01-1.59 141 (28) 1.47 1.14-1.90 <0.005
DBP >85 mmHg 158 (15) 424 (19) 1.24 1.01-1.51 107 (21) 1.34 1.02-1.76 <0.05
Hypertension” 234 (22) 627 (29) 1.26 1.05-1.51 168 (33) 1.48 1.16-1.88 <0.005
FPG >100 mg/dl 375 (36) 961 (44) 1.31 1.12-1.53 237 (47) 1.41 1.12-1.77 <0.001
HOMA-IR >2.5 96 (9) 346 (16) 1.80 1.42-2.28 119 (24) 291 2.19-3.87 <0.001
LDL-C >140 mg/dl 245 (23) 636 (29) 1.24 1.04-1.48 137 (27) 1.10 0.86-1.40 NS
HDL-C <40 mg/dl 36 (3) 91 (4) 1.21 0.82-1.79 35(7) 2.02 1.27-3.22 <0.01
TG >150 mg/dl 137 (13) 368 (17) 1.29 1.05-1.60 107 (21) 1.74 1.33-2.30 <0.001
ALT =31 U/ 140 (13) 395 (18) 1.46 1.18-1.79 119 (24) 2.07 1.58-2.71 <0.001
y»-GT =51 U/l 134 (13) 388 (18) 1.42 1.15-1.76 109 (22) 1.85 1.40-2.44 <0.001
Fatty liver 294 (28) 737 (34) 1.25 1.06-1.47 207 (41) 1.64 1.32-2.05 <0.001

The odds ratios were age-adjusted by Mantel-Haenszel method. The Mantel-extension method was used as a trend test

OR odds ratio, CI confidence interval

% The cutoff values of WC were >85 c¢m for men and >90 cm for women
® Hypertension is defined as SBP >130 mmHg and/or DBP >85 mmHg

and gamma-glutamyl transpeptidase (y-GT) were signifi-
cantly higher in the unhealthy group than in the healthy
group (Table 3).

Abnormalities in clinical parameters by SRH status with
age adjustment are shown in Table 4. For obesity, blood
pressure, glucose metabolism, and liver enzymes, signifi-
cantly higher odds ratios were observed in the relatively
healthy and unhealthy groups compared with the healthy
group. For lipids, the odds ratios were significantly higher
except for LDL-C in the unhealthy group and HDL-C in
the relatively healthy group. In addition, a trend was
observed in which deterioration of all parameters was
associated with lower SRH.

Lifestyle habits by SRH status

The undesirable lifestyle habits regarded as risks are pre-
sented in Table 4. For weight change, exercise, smoking,
and rest, the odds ratios were significantly higher in the
relatively healthy and unhealthy groups compared with the
healthy group; a trend was observed in which deterioration
of all lifestyle habits was associated with lower SRH. Of
the questions on dietary habits, significant odds ratios and
trends were observed regarding “skipping breakfast” and
“snacking after supper.” On the other hand, odds ratios and
trends were not significant for “eating supper within 2 h
before bedtime” and “fast eater.” Further, the odds ratio
and trend for alcohol consumption >75 g were not
significant.
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Discussion

This study aimed to evaluate the usefulness of SRH as a
comprehensive indicator of lifestyle-related health status
by examining the relationships between SRH and: (1)
history of cancer and cardiovascular disease; (2) treatment
of hypertension, diabetes, and dyslipidemia; (3) abnor-
malities in clinical parameters including blood pressure,
fasting glucose, and lipids; and (4) lifestyle habits. As a
result, significant increases in the prevalences of cancer and
cardiovascular disease, treatment of lifestyle-related dis-
eases, and abnormalities in clinical parameters were asso-
ciated with lower SRH, and a trend was observed as SRH
deteriorated. Some of the lifestyle habits, including weight
change, exercise, smoking, and rest, showed significant
associations with SRH.

SRH is based on a subjective assessment of health status
and has been preferentially used as an alternative health
measure in social science research when objective health
indicators by medical examinations are unavailable. A
comprehensive survey of living conditions by the Ministry
of Health, Labor, and Welfare, Japan has been conducted
every year since 1986 to investigate basic living conditions
such as health, medical care, welfare, pensions, and
income. The survey questionnaire contains a question on
SRH. The distribution of SRH status in the present study
was 28.0 % good, 58.6 % relatively good, 11.5 % rela-
tively poor, and 1.9 % poor, which was similar to the result
of the national survey in 2010 (33.2 % good, 53.0 %
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Table 4 Undesirable lifestyle habits regarded as risks by self-rated health status (3744 subjects who underwent health examinations at Tokai

University Hachioji Hospital between April 2009 and March 2010)

Healthy Relatively healthy Unhealthy Trend

n (%) n (%) OR 95 % CI n (%) OR 95 % CI P
Weight gain >10 kg 340 (32) 826 (38) 1.26 1.08-1.47 224 (45) 1.69 1.36-2.10 <0.001
Weight change >3 kg 259 (25) 617 (28) 1.19 1.01-1.41 213 (43) 2.26 1.80-2.83 <0.001
Exercise <2 times/week 710 (68) 1677 (76) 1.55 1.32-1.82 425 (85) 2.67 2.03-3.52 <0.001
Physical activity <1 h/day 578 (53) 1392 (63) 1.41 1.22-1.64 338 (67) 1.69 1.35-2.11 <0.001
Not fast walker 390 (37) 995 (45) 1.40 1.21-1.63 298 (59) 2.48 1.99-3.08 <0.001
Skipping breakfast 117 (11) 361 (16) 1.57 1.26-1.96 94 (19) 1.84 1.37-2.47 <0.001
Snacking after supper 142 (14) 342 (16) 1.18 0.95-1.46 89 (18) 1.38 1.03-1.84 <0.05
Supper <2 h before bedtime 298 (28) 649 (30) 1.06 0.90-1.25 166 (33) 1.25 0.99-1.57 NS
Fast eater 370 (35) 808 (37) 1.07 0.92-1.25 198 (40) 1.20 0.96-1.49 NS
Alcohol consumption >75 g/day 39 4) 93 (4) 1.15 0.78-1.68 28 (6) 1.53 0.93-2.52 NS
Current regular smoking 170 (16) 444 (20) 1.31 1.08-1.59 116 (22) 1.56 1.20-2.03 <0.001
Insufficient rest 292 (28) 960 (44) 2.02 1.72-2.36 303 (60) 3.97 3.17-4.96 <0.001

The Mantel-extension method was used as a trend test

OR odds ratio, CI confidence interval

moderate, 12.4 % relatively poor, and 1.4 % poor; aged
45-54 years) [7].

For health-check examinees, there are various health
indicators, such as morbidity, medical examination abnor-
malities, and lifestyle habits. However, the combined use
of multiple indicators sometimes makes it difficult to assess
their overall health; For example, it is difficult to determine
the health status of an individual “who has elevated blood
pressure, decreased blood glucose, increased LDL-C, but
reduced TG” who changes his/her lifestyle habits to “start
exercise, but increase the amount of drinking and eat
supper within 2 h before bedtime,” because there are
mixed cases of deterioration and improvement in both
clinical parameters and lifestyle habits. Therefore, a single
health measure is needed to comprehensively assess vari-
ous indicators, and the usefulness of SRH as a compre-
hensive indicator was evaluated in the present study.

In the early studies of SRH conducted in the USA in the
1950s and 1970s [8-10], it was reported that SRH was sta-
tistically associated with objective health indicators, though
its validity was too low to be used as an alternative for
medical diagnosis. Nevertheless, it has been suggested that
another aspect of health may be measured by SRH, and SRH
is expected to be a comprehensive health indicator. The
extreme of poor health is “death,” and there have been many
reports on the relationship between SRH and mortality.
Mitoku et al. [1] reviewed more than 40 studies and reported
that SRH serves as an independent predictor of mortality,
even after controlling for age, sex, and other demographic
variables. In addition, poor SRH is significantly related to
increased mortality due to cardiovascular disease and can-
cer, and the impact of SRH differs by cause of death.

Benjamins et al. [2] examined the relationship between
SRH and mortality and reported that the causes of death that
show a strong association with SRH are diabetes, infectious
and respiratory diseases, and multiple causes, while heart
disease, stroke, and cancer have a moderately strong asso-
ciation with SRH, and deaths due to accident, homicide, and
suicide have a weak or no association with SRH.

As the population rapidly grows older in Japan, the
distribution of disease has changed. The proportion of
lifestyle-related diseases such as cancer, coronary heart
disease, cerebrovascular disease, and diabetes is increasing,
accounting for approximately 60 % of deaths and one-third
of national medical expenses. Therefore, the need for
measures to deal with lifestyle-related diseases has been
suggested [11]. Lifestyle-related diseases originate from
unhealthy lifestyle habits causing obesity and insulin
resistance, leading to the rising incidence of hypertension,
diabetes, and dyslipidemia, and consequently the devel-
opment of cardiovascular disease. Initial intervention is
likely to succeed in disease prevention, but on the other
hand, delayed intervention is likely to be less effective.
Recently, there have been many reports on the association
between SRH and lifestyle habits [12-23]. However, little
is known about the relationship between SRH and lifestyle-
related diseases or clinical parameters, which could be
linking factors between SRH and lifestyle habits.

In the present study, significant increases in the preva-
lences of cancer and cardiovascular disease, treatment of
lifestyle-related diseases, and abnormalities in clinical
parameters were associated with lower SRH. Although the
present study has a potential limitation because of its cross-
sectional nature, SRH shows a strong association with the
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prevalences of lifestyle-related diseases and abnormalities
in clinical parameters. Thus, SRH is considered useful as a
comprehensive indicator of lifestyle-related diseases for
individual health management. SRH is also expected to be
applicable to populational health management. Further
investigations are necessary to evaluate whether SRH is
useful for that purpose by analyzing the transition of SRH
and objective health indicators in the same population as
well as comparison among different populations.

The association of SRH with lifestyle habits was
restricted; some dietary habits and heavy drinking did not
show significant associations. Of the questions included in
the present study, the results of weight gain (obesity) [13,
14, 16, 17], lack of exercise [12—-17, 20, 22, 23], smoking
[12-16, 18, 21, 22], and insufficient rest [23] were con-
sistent with those of previous studies. Regarding diet, all
Western studies asked about fruit and vegetable con-
sumption and reported that those who consumed sufficient
fruits and vegetables were likely to have better SRH [13,
15, 16, 22]. In the present study, the pattern of eating
behavior was examined, but the results cannot be simply
compared with those of previous studies. As for drinking,
several studies have reported that moderate alcohol con-
sumption had a favorable effect on SRH, but the effect of
nondrinking or heavy drinking on SRH has been contro-
versial [12, 13, 15, 18, 19, 22]. Thus, it is unreasonable to
use SRH as a comprehensive indicator of lifestyle habits,
and another indicator needs to be developed.

In conclusion, SRH is strongly associated with the
prevalences of lifestyle-related diseases and abnormalities
in clinical parameters. Therefore, SRH is considered useful
as a comprehensive indicator of lifestyle-related health
status. We are planning to validate the usefulness of SRH for
evaluation of health status transition in a longitudinal study.
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